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What is claimed is: 



An environment me; 



lent method comprising: 



receiving first signals produced in response to a laser beam 



scattere( 



taid environment; 



receiving second signals pf&thjced in response to a radar beam 
scattered by said environment; ai 

storing data representing said^first and second signals, for use in 
producing a representifion of said environment. 

The method of^awn 1 further comprising receiving said laser beam 
scattered A5y said environment and producing said first signals in 
response( thereto. 

The method df-claim 1 further comprising producing an incident laser 
beam for scattering by'isaixtenvironment to produce said laser beam 
scattered by said environment. 

The method of claim 3 further j::0ffiprising directing said incident laser 
beam to said enyjjpiwi'gnt at a desired angle. 

The-fnethod of claim 4 wherein directing comprises adjusting a physical 
or>eQtation of a beam directing device in response to an orientation 
signal, to direct sai^Tneiclent laser beam to said environment at said 
desired angle. 

he method of claim 5 further comprising producing said orientation 
signal. 
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The method ot^l^nrTs further comprising directing said laser beam 
scattered/l5y said environment from said beam directing device to a 
detector. 



The method of clsfii 



lerein: 



receiving said laser beam sc&ttered by said environment 
comprises receiving scatteregUptSftions of a laser pulse scattered 
by respective pqrtion^OT said environment; and 

producing said first signals further comprises continuously 
producing d^ta-signals in response to said scattered portions of 
said laser pulse, during"^^--iiieasurement interval of sufficient 
duration to receive all said scattered portions. 

The method of claini-Jl---'farffier comprising producing said second 
signals in resp<5nse to said radar beam scattered by said environment. 

The method of^aim 9 further comprising receiving said radar beam 
scattered by said envirtmqient at an airborne receiver, said radar beam 
having a wavelength of at least dn-the order of one meter. 




The method of cj^im-iD wherein receiving comprises receiving, as said 
radar be^atfiscattered by said environment, a radar beam having a 
wavelength between 0.7 and 2 meters. 

The method of"clcrrf=n^ further comprising directing an incident radar 
beam to said environment fbxproduce said radar beam scattered by 
said environm ent. 

The metlTod of claim 12 wherein directing comprises directing to said 
environment, as"^aiil^if»ci4ent radar beam, an ultra-wide band (UWB) 
radar beam. 
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The methG^of claim 12 wherein directing connprises transmitting said 
incident radarBBam-4e-said^ environment from a transmission antenna 
system, and further comprising rebe^ing said radar beam scattered by 
said environment at a reception anten)ia system. 

The method /of claim 14 wherein producing said second signals 
comprises delving signals produced by at least some of a plurality of 
antennae of said reqeption antenna system. 



The method of claim 14 wherein said4ransmission antenna system and 
said reception antenna system comprfee a common transceiving 
antenna system, and wherein transmitting ^nd receiving comprise 
transmitting and receiving at said comnripn transceiving antenna 
system. 

The method of claim 12 further comprising blanking transmitter cross- 
talk signals whilfx^recting said incident radar beam to said 
environment. 

The method \if claim 9 wherein producing said second signals 
comprises producirtg^requency-shifted signals in response to said 
radar beam scattered by saichenyironment. 




The method of claim 18 wherein prodbcing frequency-shifted signals 
comprises: 

producing initial electrical signals at frequencies of said radar 
beam scattered by said environment, in response thereto; and 

applying aakhifuti^ electricaP'^sianals and a mixing frequency 
signal to a mixer, to produce said frequency-shifted signals. 
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The methoC^ofclaim 18 wherein producing frequency-shifted signals 
connprises producing irvphBse frequency-shifted signals and in- 
quadrature frequency-shifted signal 

The method of jctefffrilS wherein producing said second signals further 
comprises^igitizing said frequency-shifted signals. 

The methofckof claim 9 further comprising adjustably attenuating said 
second signals. 

The method of claim 1 wherein^tomg said data comprises defining a 
data structure comprising a measur^nent context field for storing 
measurement context \nform^\s^s^r"^aser field for storing said data 
representing said first^i^als, and a radar beam field for storing said 
data representipg'^id second signals. 

The metha(d of claim 1 wherein storing said data comprises storing 
measurement context information in association with said data 
representing saiQHk^t and second signals. 




The method of claim 24 wRferesin storing measurement context 
information comprises storing glob^ positioning satellite (GPS) 
information indicative of a location al-wKich at least one of said laser 
beam and said r 
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27. The methoct--t5f claim 24 wherein storing nrieasurement context 
informationVqomprises storing attenuation information indicative of an 
amount of attenuatioPTof'^saicL^econcI signals. 

The method of claim 24 whereyi storing measurement context 
information comprises-^storing a frequency value indicative of a 
frequency ofs^i^radar beam. 

The method of claim 24 wherein storing measurement context 
informatiohKgomprises storing user-inputted information. 

The method of cfeirn 29 wherein storing measurement context 
information comprises storirilgsa flight line indication indicative of a flight 
line over which said laser beanrvand said radar beam are received by 
an airborne environment measurement system. 

The method of claimxl w storing said data representing said 

second signals^comprises storing an in-phase value and an in- 
quadrature Vcilue representing an in-phase component and an in- 
quadrature(component respectively of said second signals. 

The method "of-^^^glaim 1 further comprising producing said 
representation of said envlrtrnqnent in response to said data. 

33. The method of claim 32 wher^ih producing said representation 
comprises applying a migfation algorithm to said data representing said 
second signals, /fo associate said data representing said second 
signals with particuferSocations of said environment. 



34. The method of clai 
comprises identifying 



3Z 



producing said representation 



>liage height of said environment. 
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The method of clairrL-SS^'vvherein producing said representation 
comprises identif^ng a height of a terrain surface of said environment. 

The method bf^laim 35 wherein producing said representation further 
comprises identify ing^featuces of said environment below said terrain 
surface. 




The method of claim 35 wherein^pii^ said representation further 
comprises identifying a slope-ot said terrain surface. 

The methodx^f claim 32 wherein producing said representation 
compris^ producing a digital elevation model of said environment. 

The methdth-ot^daim 32 wherein producing said representation 
comprises producing at le§Bt-xine contour representation of said 
environment. 



40. An environment measurement systepr^omprising: 



a memory deyiGefand 



a orocessor circuit in communication with said memory device, 
lerein said processor circuit is (Qonfigured^ first 
signals^oducedJiiresponse to a laser beam scattered by said 
environment, to receive secCm^ signals produced in response to 
a radar beam scatteredb^,.5akr environment, and to store data 
represeotiag-^aia first and second signals in said memory 
device, for'^se^jn producing a representation of said 
environment 




kt^^laim 40 further comprising a detector^^gerable to 
aser bearfrsGattered by said environment and to produce 



The system 

receive said laser bearfTsGattered by 
said first signals in response th^eto. 
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The system of<1aim 40 further comprising a laser operable to produce 
an incident laser^bearru.^rscattering by said environment to produce 
said laser beam scattered by sala^vironment. 

The system of claim 42^Jurtij^ a beam directing device 

operable to direct s^id^ncident laser beam to said environment at a 
desired angia 

The systern of claim 43 further comprising a motion mechanism 
operable to adjlrst^physical orientation of said beam directing device 
in response to an orienfettoin signal, to direct said incident laser beam 
to said environment at said desirfed angle. 

The system of claim 44 further cojriprising an orientation monitoring 
device operable to produce said^rientation signal. 



The system of claim 43'wherein said beam directing device is beatable 
to direct said Ja'seT beam scattered by said environment to said 
detector. 

The systWn of claim 41 further comprising an analog-to-digital 
converter (ADC^^operable to cooperate with said detector to 
continuously produce datS^igjials in response to scattered portions of 
a laser pulse scattered by respebtive portions of said environment, 
during a measurement injerval of sufficient duration to receive all said 
scattered portiDn^T'^^^^^^ 

The system of clairrT^O^^uiJher comprising a radar system operable to 
produce said second signals-^ response to said radar beam scattered 
by said environment. 
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The system of claiPV^Srurther wherein said radar system comprises 
an airborne r^ar reception system configured to receive, as said radar 
beam scattered'^'^'^b^L said environment, a radar beam having a 
wavelength of at least on the^rd^of one meter. 

The system of claim 49 wherein said airborne radar reception system is 
configured to receive, as*--saia radar beam scattered by said 
environment, ^^^SaT^beam having a wavelength between 0.7 and 2 
meters. 

The systerribt^claim 48 wherein said radar system is configured to 
direct an incident r&dat^^b^am to said environment to produce said 
radar beam scattered by said'enyironment. 




The system of claim 51 wherein saiavrsdar system is configured to 
direct to said environment, as said jperaent radar beam, an ultra-wide 
band (UWB) radar beara^- 

The systerp"'^ claim 51 wherein said radar system comprises a 
transmis^on antenna system configured to direct said incident radar 
beam, andVrQception antenna system configured to receive said radar 
beam scattered by saichenvjronment. 

The system of claim 53 wherein^^d radar system further comprises a 
delay device^operaBIeTodelay signals produced by at least some of a 
plurality oraftt^nae of said reception antenna system. 



The system of claim^SS^whefein said transmission antenna system and 
said rec&Dtian antenna system comprise a common transceiving 
antenna system. 
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The system of ch^im 51 wherein said radar system further comprises a 
blanker operaobe^o blank transmitter cross-talk signals while directing 
said incident radar be^fe^^ said environment. 

The system of claim 48 wherein s^idj^adar system further comprises a 
frequency-shifter operable to produb^ said second signals by 
producing frequency-shifted signalsJiX^sponse to said radar beam 
scattered by said enNmp^fft^frfT 

The systeppr6f claim 57 wherein; 

said radar system is configured to produce initial electrical 
si^nal§^ at frequencies of said radar beam scattered by said 
environmenfT^rn-rQsponse thereto; and 



said frequency-shifter corn|>rises a mixer operable to produce 
said frequency-shifted signalsj in response to said initial 
electrical signals and a mixinjg>frequency signal. 



The system of clairp--5T wherein said frequency-shifter comprises at 
least one mix^ and at least one phase-shifter, and is operable to 
product as said frequency-shifted signals, in-phase frequency-shifted 
signals antHncguadrature frequency-shifted signals. 

The system of claim 57 ftKtlier comprising an analog-to-digital 
converter (ADC) operable to digitize^aid frequency-shifted signals. 

The systerfi^ot^daim 48 further comprising an attenuator operable to 
adjustably attenuatesai?hsacond signals. 

The system of clainn^QjadieFeifr^id processor circuit is configured to 
define, in said^-sri^ory device, a data structure comprising a 
measurement context^field for storing measurement context 
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information, a la^efrield for storing said data representing said first 
signals, and a ^clar beam field for storing said data representing said 
second signals. 

The system of claim 40 wherein said processor circuit is configured to 
store measurement context infor^^mon in said memory device in 
association with said,data representing said first and second signals. 

The systemydf claim 63 wherein said processor circuit is configured to 
store, as ^id measurement context information, global positioning 
satellite (GPS^nformation indicative of a location at which at least one 
of said laser beam-^and said radar beam is received. 



The system of claim 63 wherein said processor circuit is configured to 
store, as said measurement cont^t information, at least one time 
value indicative of a time at which at least one of said laser beam and 
said radar beam is received. 

The system of claim 63 wherein said processor circuit is configured to 
store, as^ said measurement context information, attenuation 
information indicative of an amount of attenuation of said second 
signals. 

The system of claim eaTwherQin said processor circuit is configured to 
store, as said measurem ent con text> information, a frequency value 
indicative of a tfequency of said radar beam. 

The system of claim 63 whBfeio^id processor circuit is configured to 
store, as said measjiirameoL^cori^^ information, user-inputted 
information 
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The system of claim^68^^Amerein said processor circuit is configured to 
store, as said nf»6asurement context information, a flight line indication 
indicative of a ftiaht line over which said laser beam and said radar 
beam are received by^^rsairborne environment measurement system. 

The system of claim 40 wherein saidvprocessor circuit is configured to 
store, as said data representing said sejbond signals, an in-phase value 
and an in-quadrature value representing an in-phase component and 
an in-quadrature comppnent respectively of said second signals. 

The systefrtof claim 40 further comprising a representation processing 
circuit configured to produce said representation of said environment in 
response^^Q^aid data. 

The system of claim 7Y^ft^h^ein said representation processing circuit 
is configured to apply a migration algorithm to said data representing 
said second signals, to as§pGt^e said data representing said second 
signals with Dajl4€Cnar locations of said environment. 

The system of claim 71 wherein said representation processing circuit 
is configbfQd to identify a foliage height of said environment. 

The system of claim Yl--\^erein said representation processing circuit 
is configured to identify ay height of a terrain surface of said 
environment. 

The system ofj:datrfr74 wherein said representation processing circuit 
is configured to identify features of said environment below said terrain 
surface. 
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The systeijwef-^ajffuZ 4 whe 
is configufe4to identify a slope of said terrain surface. 
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The system of claim T^MA^fierein said representation processing circuit 
is configured topfoduce a digital elevation model of said environment. 

The system of cfeiqri 71 wherein said representation processing circuit 
is configured to produce^^at^east one contour representation of said 
environment. 

The system of claim 71 wherein §2((d representation processing circuit 
comprises said processorj::ifcJL^^ 

An environmepHrieasurement system comprising: 

pans for receiving first signals produced in response to a laser 
bea^Fu^cattered by said environment; 

means for receivirig^^se^nd signals produced in response to a 
radar beam scattered by sard environment; and 

means for storing data representing said first and second 
signals, for use>^iff^producing a representation of said 
environi 

A computeVyeadable medium storing codes for directing a processor 
circuit to: 



? 



/ 



receive first signals prothw;^ in response to a laser beam 
scattered by said environment 

receive second signals produced in response to a radar beam 
scattered by saideri^Tlreajiient; and 



store da^representing said first and second signals, for use in 
producing a^Tfei^rasentation of said environment. 
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82. A signal cerfiprising: 




:st code segment for directing a processor circuit to receive 
first signais^t>fQduced in response to a laser beam scattered by 
said environment; 

a seGefnSTcode segment for directing said processor circuit to 
rec^e second signals produced in response to a radar beam 
scattered BV^'said environment; and 

a third code ^ggj^errf for directing said processor circuit to store 
data re&res^ting said first and second signals, for use in 
producifi q-a r e p fe sentation of said environment. 




83. A data structure 



ipnsing: 



a laser^field for storing d^a representing first signals produced 
in response to^^^ser bj^ani scattered by an environment; and 

g data representing second signals 
a radar beam scattered by said 



a radar ijearrTTield fo 
produceo^in response 
environment 




84 





The data structofeLOf claim 83 further comprising a measurement 
context field TbfisStoring measurement context information. 



nt method comprising: 

data-in response to scattered portions of 
d by respective portions of said 
nng a measurement interval of sufficient 



An environment me 



continuously pro 



a laser pulse 



environment, 
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storing said data, for. 
environi 



lucing a representation of said 



86. The method of claiflCL85 wherein said measurement interval is at least 
on the order of one microsecol 



10 



t 



t : 



87. The method of claim 85 further j^erfTprising producing an incident laser 
pulse having a duraJiorrSh the order of one nanosecond, for scattering 
by said enviperfiment to produce said scattered portions of said laser 
pulse. 

88. The method of"ctaiai85 further comprising; 

receiving said incident l^^ei:^pulse at a beam directing device; 
and 

adjusting a physical orientationjof^aid beam directing device in 
response to an ojiefTtation signal, to direct said incident laser 
pulse frorrys^ beam directing device to said environment. 



15 



89. An environment measurerneFT 



compnsing: 



20 



^1 



a memory device; and 

a processor^eUicuit in communication with said memory device, 
wherein said^ 



essor circi 




configured to: 



cooperate 
prod 
pul 

environment, 



detection system to continuously 
e to scattered portions of a laser 
by respective portions of said 
a measurement interval of sufficient 



duration to receive all said scattered portions, and 
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store said date.--ifr''sa]d memory device, for use in 
prod.uei11g a representation of said environment. 

The system of cfekqSQ further comprising said detection system. 

The system of claim 90 whereirv^aid detection system comprises: 

a detector operable toj^ee^ve said scattered portions and to 
produce apalog signals in response thereto; and 

an analo^^Q-digital converter (ADC) operable to cooperate with 
said detector to^Rtinuously produce digital signals in response 
to said analog signals, diiri^ig said measurement interval. 

The system of claim 89 whergia-s^d processor circuit is configured to 
define said duratipn-^f said measurement interval to be at least on the 
order of onerfriicrosecond. 

The system of clain>89 further comprising a laser operable to produce 
an incident laser pulse'^^ving a duration on the order of one 
nanosecond, for scattering b^^^id environment to produce said 
scattered portions of^sa'id laser pulse. 



^lairn^ 



The system of clairrr89^further comprising: 

a beam directing device loratable to receive said incident laser 
pulse; ani 




a motion mechanisrh^perable to adjust a physical orientation of 
said beam directing^deyigal^ to an orientation signal, 

to direct s1rtd!^cident laser pulse from said beam directing 
device to said envu^OLnment. 
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95. An environment meastffement 




comprising: 
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15 




means for continuously producing data in response to scattered 
pomqns of a laser pulse scattered by respective portions of said 
environrrfentj^^during a measurement interval of sufficient 
duration to receive aths^ scattered portions; and 

means for storing said^ data, for use in producing a 
representation of said^^nvironment. 



96. 





A computer-readable medium storing codes for directing a processor 
circuit to: 




cooperate with^a^detection system to^corrtinuo^ 
in response to scattered'^ortions of a laser pulse scattered by 
respective portions of sakt^nvironment, during a measurement 
interval of suffi^i^TT^u ration to receive all said scattered 
portioQStand 

store s^kL4ata, for use in producing a representation of said 
environment. 



20 



97. A signal comprising: 



a first cod^ segment for directing a processor circuit to 
cooperatfe^\6^h a detection system to continuously produce data 
in response to scStter^ portions of a laser pulse scattered by 
respe6ti^ ^ortign s uF sait l environment, during a measurement 
interval oTSDfficient duration to receive all said scattered 
portions, and 
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a second code segment for directing said processor circuit to 
store said data.^ierUse in producing a representation of said 



environi 



it. 



98. An environVqent measurement metiiod comprising; 



producing signals in rfesDonse to a radar beam scattered by said 
environment and received at an airborne receiver, said radar 
beam havipg^a^avelength of at least on the order of one meter; 
and 

storing dat^^efxc^senting said signals, for use in producing a 
representation of said dijvjronment. 

99. The method of cfekD 98 further comprising receiving said radar beam 
scattered by said^^-emacQ^ent at said airborne receiver, said radar 
beam having a wav^tength between 0.7 and 2 meters. 

100. The method of^^Gteifn 98 wherein producing signals comprises 
continuously ^produQhig data! signals in response to scattered portions 
of a radar eirt§e'"scatteraa-^ respective portions of said environment, 
during a rneasupem^j/interval of sufficient duration to receive all said 
scattered portion^ 

01. The method of claini-98Htrrther comprising directing an ultra-wide band 
(UWB) incident >ad^r beam to said environment to produce said radar 
beam scattered by said ePrvironment. 



102. An environment 



rrement system comprising: 



an airbornfeH^^adarreception system operable Jt g^produce signals 
in response to a radarbs^m scattered by said environment and 
having a Wavelength of at least on the order of one meter; and 
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103. 



104. 



106. 



a processor circuitjn-earnmunication with said airborne radar 
receptionsy^fem, configured to store data representing said 
signal^ for use in producing a representation of said 
environments 



The system 
is configured 
environment, a 
meters. 



tfTpr02 wherein said airborne radar reception system 
to^^Tecejye, as said radar beam scattered by said 

laving a wavelength between 0.7 and 2 



The system of claimj-02''\?vlierein said airborne radar reception system 
is operable to ^Continuously pro(^{^ce data signals in response to 
scattered portions of a radar pulsfe ; scattered by respective portions of 
said environment^'dyana a mesfeur^ment interval of sufficient duration 



to receive all said scattered portions. 



05. The system of claj 
comprises: 



wherein said airborne radar reception system 



a detector operable toNeceive said scattered portions and to 
produce analog sigjTaJs-u=Mesponse thereto; and 



an anaioq-to-digital converter (ADC) operable to cooperate with 
said deffector to continuously produce digital signals in response 
to said analog signals, during said measurement interval. 



The system of claim 102 furpier comprising a radar transmission 
system opprSJole to direct an ultra-wide band (UWB) incident radar 
beam to saitkanvironment to produce said radar beam scattered by 
said environment. 



107. An environmen 




rement system comprising: 
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means for producing sign; 



response to a radar beam 



^1 



scattered by sa4d^vironment and received at an airborne 
receiver,^|aid radar beam having a wavelength of at least on the 
order of oneiTtater; and 

means for storing data representing said signals, for use in 
producing a representation of said environment. 



108. An environment mi 



"gfnent method comprising 



receiving oat^representing signals produced at an airborne 
receiver in respons^^^-tQ^ a radar beam scattered by said 
environment; and 

applying a migrationalg£>r4tl=mrto"said data, to associate said 
data with paftietTlarlocations of said environment. 



109. An environmeKj measurement system comprising a processor circuit 
configured to: 

receive data representing sigt^ls produced at an airborne 
receiver in response_jQ,.-a----raaar beam scattered by said 
environmfiQtfand 

apply a migration algorithrrtHo said data, to associate said data 
with particular locations of said ^vironment. 

110. An environmettfmeasurement system comprising: 



means for receivmg^idate representing signals produced at an 
airSotnej^eiver in response to a radar beam scattered by said 
environmenf;"^and 
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means for app\y\j}Q--'ermigvat\on algorithm to said data, to 
associata^id data with particular locations of said environment. 



111. A computer-readable med 
circuit to: 



lUI 



itoring codes for directing a processor 



receivev^ata representing signals produced at an airborne 
receiver irT^Tespcyise to a radar beam scattered by said 
environment; and 



apply.-a'migration algorithm to said data, to associate said data 
wife particular locations of said environment. 



112. A signal comprising: 



a first cad©-9egm0nrfor directing a processor circuit to receive 
data Yaoresenting signals produced at an airborne receiver in 
response to"asa^r beam scattered by said environment; and 



a secopcTcode segment for directing a processor circuit to apply 
a migration aIgSrith«i^to said data, to associate said data with 
particular locations of sai^ environment. 



